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(54) Power take-off assembly of a working vehicle 



(57) A reversible PTO shaft (32) having opposite 
splined ends (32a and 32b) whose numbers of teeth are 
different from each other is inserted at one of the splined 
ends into an output sleeve (30) and not-relatively rotat- 
ably connected to the output sleeve. For constituting at 
a position out of the PTO transmission system an actu- 
ator for changing the rotary speed of the output sleeve 
and holding the output sleeve changed in rotary speed 
simultaneously to the reversing of PTO shaft, a second 
collar (56) connected to a shifter collar (50) forchanging 



the rotary speed of output sleeve so as to be slidable 
integrally with the shifter collar is disposed on an inner 
end of the output sleeve. When the splined end (32b) of 
PTO shaft having the more teeth is inserted into the out- 
put sleeve, a sensor (65) having a cam surface (65a) is 
moved by an end surface of the PTO shaft so as to make 
apin (66) projectfrom the outputsleeve, thereby holding 
the second collar at its low speed position. A power take- 
off assembly which sets the output sleeve into either a 
low speed mode or a high speed mode simultaneously 
to the reversing of the PTO shaft is also disclosed. 



Fig/i 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a power take- 
off assembly provided at a longitudinal end portion of a 
working vehicle for driving a working implement at- 
tached to the end portion of the vehicle. More particu- 
larly, it relates to a power take-off assembly comprising 
an output sleeve, which is variable in rotary speed there- 
of and disposed at the end portion of the vehicle longi- 
tudinally of the vehicle, and a reversible PTO shaft, 
whose opposite splined ends are different in their 
number of teeth, wherein, in correspondence to a kind 
of the attached working implement, one splined end of 
the reversible PTO shaft is selectively inserted into the 
output sleeve and not-relatively rotatably connected to 
the output sleeve so that the other splined end of the 
PTO shaft projects outward from the vehicle to be driv- 
ingly connected to the working implement. 

Related Art 

[0002] As disclosed in U.S. Patent Nos. 3,513,712, 
3,352,165, 3,464,277 and 5,667,330, there are well- 
known conventional working vehicles, e.g., convention- 
al tractors, each of which is provided with a single PTO 
shaft that is splined on opposite end peripheries thereof, 
are well-known. One end of the PTO shaft is splined 
coarsely (e.g., so as to form six teeth), and the other end 
finely (e.g., so as to form twenty one teeth). One splined 
end of the PTO shaft is selectively inserted into an out- 
put sleeve disposed in either front or rear end portion of 
the vehicle so that the other end of the PTO shaft 
projects forwardly or rearwardly outward from the end 
portion of the vehicle so as to be connected to an input 
shaft of a working implement attached to the end portion 
of the vehicle through universal joints etc. For driving a 
working implement requiring a low driving speed (e.g., 
840 rpm), the finely splined end of the PTO shaft is in- 
serted into the output sleeve so as to make the coarsely 
splined end thereof project outward. If a working imple- 
ment requiring a high driving speed (e.g., 1000 rpm) is 
going to be driven, the PTO shaft is disposed so as to 
make the finely splined end thereof project outward. 
[0003] The output sleeve disclosed in U.S. Patent No. 
3,513,712 is variable in its rotary speed, however, the 
rotary speed thereof is not changed correspondingly to 
which of the splined ends of the PTO shaft is inserted 
thereinto. 

[0004] Each of the output sleeves disclosed in U.S. 
Patent Nos. 3,352,165, 3,464,277 and 5,667,330 is al- 
lowed to be selectively connected to one of two gear 
trains which are different from each other in their gear 
ratios. Two gears of the respective gear trains are freely 
rotatably disposed around the output sleeve, and an ac- 



tuator for engaging one of the gears with the PTO shaft 
through the output sleeve is disposed between the 
gears. The actuator automatically engages the PTO 
shaft with one of the gears according to which splined 

5 end of the PTO shaft is inserted into the output sleeve. 
[0005] However, such an actuator interposed in the 
PTO driving system tends to increase the size of PTO 
speed changing arrangement which changes the rotary 
speed of the output sleeve. Furthermore, the actuator is 

10 not suited to a working vehicle having a lever-operated 
speed changing mechanism for the output sleeve. 

SUMMARY OF THE INVENTION 

15 [0006] An object of the present invention is to provide 
a novel power take-off system of a working vehicle, 
wherein a mechanism, which changes the rotary speed 
of an output sleeve and holds the output sleeve changed 
in rotary speed at the time when a PTO shaft is reversed 

20 and inserted into the output sleeve, is disposed out of a 
power transmission system to the PTO shaft. 
[0007] To achieve the object, a power take-off assem- 
bly of the present invention is so constructed as follows: 
An output sleeve is disposed longitudinally of the vehicle 

25 in an end portion of the vehicle. A low speed gear and 
a high speed gear, which is greater in rotary speed than 
the low speed gear, are freely rotatably provided around 
the output sleeve. A shifter collar is disposed around the 
output sleeve between the high and low speed gears so 

30 as to selectively engage one of the high and low speed 
gears with the output sleeve. A PTO shaft having two 
opposite splined ends that are different from each other 
in number of teeth is selectively reversibly inserted at 
one of the splined ends thereof into the output sleeve, 

35 not-relatively rotatably connected to the output sleeve, 
and extended at the other splined end thereof outward 
from the end portion of the vehicle. A second collar is 
disposed around an inner end portion of the output 
sleeve and connected to the shifter collar so as to slide 

40 integrally with the shifter collar on the output sleeve. An 
actuator for restraining the sliding of the second collar 
on the output sleeve is actuated by an end surface of 
the PTO shaft so as to hold the second collar at a posi- 
tion where the low speed gear engages with the output 

45 sleeve when one splined end that is greater in number 
of teeth than the other splined end is inserted into the 
output sleeve. 

[0008] The actuator connects the low speed gear to 
the output sleeve when the splined end having the more 

so teeth is inserted into the output sleeve so as to make 
the splined end having the fewer teeth project outward 
from the vehicle, thereby rotating the PTO shaft at the 
predetermined low speed. In this state, since the actu- 
ator holds the second collar, the shift collar is held at the 

55 place so as to prevent an attached working implement 
from being unexpectedly driven at high speed while the 
splined end having the fewer teeth projects outward, 
thereby ensuring safety. If the PTO shaft is disposed so 
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as to make the splined end having the more teeth project 
outward from the vehicle, the shifter collar is allowed to 
slide so as to connect the high speed gear to the output 
sleeve so that the output sleeve may be rotated at the 
predetermined high speed. Even if the output sleeve re- 
mains rotating at the low speed, it is no problem in safe- 
ty. 

[0009] Since the actuator, which is actuated by an end 
surface of the PTO shaft when the splined end having 
the more teeth is inserted into the output sleeve, is at- 
tempted to hold the second collar disposed on the inner 
end of the output sleeve so as to hold the shifter collar 
at its low speed position, the actuator comes to be dis- 
posed correspondingly to the inner end of the output 
sleeve apart from the transmission system to the PTO 
shaft. Accordingly, the actuator does not increase the 
size of the arrangement for speed changing of the output 
sleeve. The shifter collar may be also used if it is oper- 
ated for speed changing of the output sleeve by a lever 
without theactuator, so thatthe powertake-off assembly 
can be changed in specifications easily. 
[001 0] As another aspect, a power take-off assembly 
according to the present invention is so constructed as 
follows: An output sleeve is disposed longitudinally of 
the vehicle in an end portion of the vehicle. A low speed 
gear and a high speed gear, which is greater in rotary 
speed than the low speed gear, are freely rotatably pro- 
vided around the output sleeve. A shifter collar is dis- 
posed around the output sleeve between the high and 
low speed gears so as to selectively engage one of the 
high and low speed gears with the output sleeve. A PTO 
shaft having two opposite splined ends that are different 
from each other in number of teeth is selectively revers- 
ibly inserted at one of the splined ends thereof into the 
output sleeve, not-relatively rotatably connected to the 
output sleeve, and extended at the other splined end 
thereof outward from the end portion of the vehicle. A 
second collar is disposed around an inner end portion 
of the output sleeve and connected to the shifter collar 
so as to slide integrally with the shifter collar on the out- 
put sleeve. An actuator for restraining the sliding of the 
second collar prevents the splined end that is greater in 
number of teeth than the other splined end from being 
inserted into the output sleeve over a predetermined 
depth when the high speed gear engages with said out- 
put sleeve. 

[0011] Due to this construction, when the output 
sleeve engages with the high speed gear so as to be 
rotated at high speed, the PTO shaft is prevented from 
being set into such a low speed rotation mode that the 
splined end thereof having the more teeth is inserted 
into the output sleeve and the spiined end thereof having 
the fewer teeth projects outward. That is, safety is en- 
sured by preventing the splined end having the fewer 
teeth from projecting outward from the vehicle unless 
the shifter collar and the second collar are returned to 
their low speed position where the low speed gear en- 
gages with the output sleeve. Such a powertake-off as- 



sembly has an advantage in the same point with the 
above mentioned. 

[0012] Preferably, the actuator is so constructed for 
its sure actuation as follows: A sensor is slidably dis- 

s posed in the inner end portion of the output sleeve. The 
sensor has a cam surface which is slanted in an axial 
direction of the output sleeve. The output sleeve is bored 
by a hole into which a pin disposed radially of the output 
sleeve is engaged so as to abut against the cam surface 

10 of the sensor. The pin abutting against the cam surface 
is allowed to project from the output sleeve through the 
hole so as to fit into a recess formed on an inner periph- 
eral surface of the second collar. 
[001 3] As a preferable aspect for connecting the sec- 

15 ond collar to the shifter collar so as to make the shifter 
collar slidable integrally with the second collar, a shift 
fork for sliding the shifter collar is fixed onto a slidably 
supported fork shaft, and a second fork fitting onto the 
second collar is not-relatively slidably but relatively ro- 

20 tatably supported by the fork shaft. Such a fork shaft, as 
well as the shifter collar, may be also used in a power 
take-off assembly of which the output sleeve is changed 
in rotary speed by a lever without the actuator. During 
assembling, the second fork which is rotatable relatively 

25 to the fork shaft is allowed to be rotated considerably so 
as to suit the second collar properly even if there is a 
phase difference between the second fork and the sec- 
ond collar. 

[001 4] As an alternative aspect, a power take-off as- 
30 sembly according to the present invention is so con- 
structed as follows: An output sleeve is disposed longi- 
tudinally of the vehicle in an end portion of the vehicle. 
A low speed gear and a high speed gear which is greater 
in rotary speed than the low speed gear are freely rotat- 
35 ably provided around the output sleeve. A PTO shaft 
having two opposite splined ends, whose numbers of 
teeth are different from each other, is selectively revers- 
ibly inserted at one of the splined ends thereof into the 
output sleeve, not-relatively rotatably connected to the 
40 output sleeve, and extended at the other splined end 
thereof outward from the end portion of the vehicle. A 
collar is not-relatively rotatably but slidably disposed 
around an inner end portion of the output sleeve so as 
to selectively engage one of the high and low speed 
45 gears with the output sleeve. An actuator for sliding the 
collar on the output sleeve slides the collar to one posi- 
tion where the low speed gear engages with the output 
sleeve when one splined end having more teeth in 
number is inserted into the output sleeve, and to another 
so position where the high speed gear engages with the 
output sleeve when the other splined end having less 
teeth in number is inserted into the output sleeve. A first 
pin is disposed in the output sleeve so as to constitute 
the actuator. The position of the first pin in an axial di- 
ss rection of the output sleeve is changed correspondingly 
to the insertion state of the PTO shaft into the output 
sleeve. 

[0015] In this way, when the PTO shaft is so disposed 
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that the splined end having the more teeth is inserted 
into the output sleeve arid the other splined end having 
the fewer teeth projects outward from the vehicle, the 
PTO shaft integrated with the output sleeve is rotated at 
low speed, and when the PTO shaft is so disposed that 
the splined end having the fewer teeth is inserted into 
the output sleeve and the splined end having the more 
teeth projects outward from the vehicle, the PTO shaft 
integrated with the output sleeve is rotated at high 
speed. Consequently, the rotary speed of PTO shaft is 
automatically set to correspond to the insertion state of 
the PTO shaft into the output sbeve. 
[0016] Especially, since the collar is disposed on the 
inner end of the output sleeve and slid to selectively en- 
gage one of the high and low speed gears with the out- 
put sleeve by the actuator including the pin whose po- 
sition in the axial direction of the output sleeve is 
changed correspondingly to the insertion state of the 
PTO shaft into the output sleeve, the actuator comes to 
be located at a position corresponding to the inner end 
of the output sleeve so as not to increase the size of the 
speed changing arrangement for the output sleeve. The 
collar may be also operated by a lever without the actu- 
ator so as to be also usable for a power take-off assem- 
bly whose output sleeve is changed in rotary speed by 
operating a lever without the actuator, thereby easing 
the powertake-off assembly to change in specifications. 
[001 7] As a preferable aspect of the actuator for en- 
suring its actuation, a slot is formed in the output sleeve 
so as to have some length in the axial direction of the 
output sleeve. A second pin is disposed radially of the 
output sleeve, engages with the first pin, and passes 
through the slot. A spring biases the first pin toward the 
PTO shaft so that the spring and an end of the PTO shaft 
move the first pin so as to seleciively locate the second 
pin at either one and of the slot or the other end of the 
slot. 

[001 8] As a preferable aspect for selectively connect- 
ing one of the high and low speed gears to the output 
sleeve through the collar, on the assumption that one of 
the high and low speed gears is disposed further out- 
ward than the other so as to serve as an outer gear and 
the other serves as an inner gear, a boss portion of the 
outer gear is extended along the output sleeve toward 
said collar so that a toothed portion is formed on the 
outer peripheral surface of the extended boss portion 
thereof. Correspondingly, a toothed portion is formed on 
the inner peripheral surface of the collar so as to be en- 
abled to mesh with the toothed portion of the outer gear. 
A bearing is interposed between the inner gear and the 
boss portion of the outer gear so as to freely rotatably 
dispose the inner gear around the boss portion of the 
outer gear. The innergear has a projecting portion which 
projects from the bearing along the output sleeve toward 
the collar. A toothed portion is formed on the inner pe- 
ripheral surface of the projecting portion of the inner 
gear, and correspondingly, a toothed portion is formed 
on the outer peripheral surface of the collar so as to be 



enabled to mesh with the toothed portion of the inner 
gear. In this construction, the two toothed portions of the 
collar are formed on the outer and inner peripheral sur- 
faces, respectively, thereby reducing the sliding range 

5 of the collar in comparison with the case where the two 
toothed portions of the collar are formed on one of the 
outer and inner peripheral surfaces thereof. Thus, the 
axial length of the output sleeve is allowed to be ex- 
tremely reduced. 

m [0019] These, other and further objects, features and 
advantages of the present invention will appear more 
fully from the following description taken in connection 
with the accompanying drawings. 

15 BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] Fig. 1 is a diagram of a transmission system of 
a tractor with a first embodiment of the present inven- 
tion. 

20 [0021] Fig. 2 is a sectional side view of a rear half area 
of a rear housing of the same tractor showing the first 
embodiment. 

[0022] Fig. 3 is a sectional plan view of the same. 

[0023] Fig. 4 is a fragmentary sectional side view of 
25 the same taken along a section other than that of Fig. 2. 

[0024] Fig. 5 is a fragmentary sectional side view of 

the same as an enlarged view of a part of Fig. 2. 

[0025] Fig. 6 is a sectional side view of the same with 

Fig. 5 in a different state. 
30 [0026] Fig. 7 is a sectional side view of the same while 

an intermediate process from the state of Fig. 6 to the 

state of Fig. 5. 

[0027] Fig. 8 is a sectional side view of the same whi le 
an intermediate process from the state of Fig. 5 to the 

35 state of Fig. 6. 

[0028] Fig. 9 is a sectional side view of the same while 
the PTO shaft is unexpectedly inserted. 
[0029] Fig. 1 0 is a sectional rear view of a part of the 
rear half area of the rear housing. 

40 [0030] Fig. 11 is a sectional side view of a part of a 
main speed changing arrangement disposed in the trac- 
tor of Fig. 1 . 

[0031] Fig. 12 is a sectional side view of a rear half 
area of the rear housing of the tractor according to a 

45 modification of the first embodiment of Fig. 1 , at a situ- 
ation corresponding to that of Fig. 5. 
[0032] Fig. 1 3 is a sectional side view of the same at 
a state that is different from the state of Fig. 1 2. 
[0033] Fig. 14 is a sectional side view of a rear half 

so area of a rear housing of the tractor according to a sec- 
ond embodiment of the present invention. 
[0034] Fig. 15 is an enlarged fragmentary sectional 
side view of the same. 

[0035] Fig. 1 6 is a sectional side view of the same at 
55 a different state. 

[0036] Fig. 1 7 is a cross sectional view taken along 
XVII-XVIl lineof Fig. 14. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0037] Description will be given of a first embodiment 
of the present invention shown in Figs. 1-11. Referring 
to a transmission system of a tractor shown in Fig. 1 , a 
front housing 1 , a main housing 2 and a rear housing 3 
are continuously joined to one another from ahead to 
behind so as to constitute a transmission housing of the 
tractor. 

[0038] Front housing 1 incorporates an engine fly- 
wheel 4 at the foremost area therein, a main traveling- 
driving sleeve 6 connected to flywheel 4 through a main 
clutch 5, and a main PTO-driving shaft 8 connected to 
flywheel 4 through a buffering coupler 7. 
[0039] A driving shaft 9 is disposed below sleeve 6. 
Sleeve 6 and shaft 9 are drivingly connected to each 
other through mutually meshing gears 1 0 and 1 1 . A driv- 
en sleeve 12 is disposed coaxiaily with sleeve 6. A high/ 
low speed changing assembly 1 3 is interposed between 
driving shaft 9 and driven sleeve 1 2. In a front half area 
of main housing 2, a driving sleeve 14 is disposed co- 
axiaily to driven sleeve 12 and connected thereto, a driv- 
en shaft 15 is disposed coaxiaily to driving shaft 9, and 
a main speed changing arrangement 16 is interposed 
between driving sleeve 14 and driven shaft 15. In a rear 
half area of main housing 2, a sub speed changing ar- 
rangement 19 including a counter sleeve 17 disposed 
coaxiaily to driving sleeve 1 4 is interposed between driv- 
en shaft 15 and a propeller shaft 18 disposed coaxiaily 
to driven shaft 15. A rear end portion of propeller shaft 
1 8 is extended into rear housing 3 so as to be provided 
thereon with a bevel pinion 21 meshing with a diametri- 
cally large input gear 20 of a differential unit (not shown) 
for right and left rear wheels (not shown), thereby driving 
the right and left rear wheels for traveling of the vehicle. 
[0040] Right and left front wheels are also driven at 
need. On a bottom surface of main housing 2 is attached 
a power take-off casing 22 for driving the front wheels, 
in which a front-wheel driving power take-off shaft 23, a 
gear 24 freely rotatably provided on powertake-off shaft 
23 so as to be driven by propelbr shaft 1 8, and a front- 
wheel driving clutch 25 for selectively making gear 24 
engage with power take-off shaft 23 are disposed. 
[0041] For making a rear PTO driving system, main 
driving shaft 8 and a transmission shaft 26 are disposed 
coaxiaily and connected to each other. Transmission 
shaft 26 is extended rearward into rear housing 3 
through the sleeves for traveling, i.e., main driving 
sleeve 6, driven sleeve 12, driving sleeve 14 and coun- 
ter sleeve 17. In the rear half area of rear housing 3, a 
PTO clutch 29 is interposed between another transmis- 
sion shaft 27 connected to transmission shaft 26 and a 
clutch shaft 28 disposed coaxiaily to transmission shaft 
27, and a PTO speed changing arrangement 31 is inter- 
posed between clutch shaft 28 and an output sleeve 30 
disposed below clutch shaft 28. A (rear) PTO shaft 32 
is removably inserted into output sleeve 30 so as to be 
joined with output sleeve 30 and extended rearwardly 



outward from rear housing 3. 
[0042] On the top surface of rear housing 3 is dis- 
posed a hydraulic lift unit 33 provided with right and left 
lift arms 33a for raising and lowering a working imple- 

5 ment such as a rotary cultivator, which is connected to 
the rear of the tractor and driven by PTO shaft 32. 
[0043] Rear housing 3 is integrally provided in an in- 
termediate portion thereof with a supporting wall 34. 
Rear housing 3 is open at the rear end thereof and 

10 closed by a cover 35. As clearly shown in Fig. 2, a rear 
end of transmission shaft 27 is supported by supporting 
wall 34, and clutch shaft 28 is supported between trans- 
mission shaft 27 and cover 35 while a front end of clutch 
shaft 28 being inserted into the rear end of transmission 

is shaft 27. Output sleeve 30 is supported at both end 
thereof by supporting wall 34 and cover 35. 
[0044] PTO shaft 32 has opposite splined ends 32a 
and 32b to be selectively fit with a universal joint (not 
shown) of the working implement. Splined ends 32a and 

20 32b are different from each other in number of teeth 
thereof. PTO shaft 32 is provided at an intermediate por- 
tion thereof between splined ends 32a and 32b with a 
splined hub 32c. PTO shaft 32 is fro-and-aft-reversibly 
inserted at one of splined ends 32a and 32b thereof into 

25 output sleeve 30 so as to make splined hub 32c mesh 
with a splined portion 30a formed on an inner peripheral 
surface of output sleeve 30, thereby being connected to 
output sleeve 30 so as to be rotated integrally with out- 
put sleeve 30. 

30 [0045] As shown in Fig. 2, for constituting PTO clutch 
29, a rotary supporting member 36 is fixed on the rear 
end of transmission shaft 27, a clutch housing 37 is fixed 
on the front end of clutch shaft28, and plurality of friction 
elements are not-relatively rotatably but slidably sup- 

35 ported to rotary supporting member 36 and clutch hous- 
ing 37, respectively. In clutch housing 37 is disposed a 
piston 38 which is biased to retreat by a spring 39. PTO 
clutch 29 is a multi-friction-plate hydraulic clutch in 
which hydraulic oil pressure pushes piston 38 in ad- 

40 vance against spring 39 so as to press the friction ele- 
ments against one another, thereby being engaged. 
[0046] In clutch shaft 28 is formed a hydraulic oil pas- 
sage 40 which is open behind piston 38. A base end of 
hydraulic oil passage 40 is open to an oil chamber 41 

45 behind clutch shaft 28. In clutch shaft 28 is also formed 
a lubricating oil passage 42 for feeding the friction ele- 
ments with lubricating oil. An open end of lubricating oil 
passage 42 toward the interior of clutch housing 37 is 
closed by piston 38 in the shown unclutched state, and 

50 opened by an oil hole 38aformed in piston 38 in a clutch- 
ing state where piston 38 is advanced. A base end of 
lubricating oil passage 42 is open to an annular oil cham- 
ber 43 formed between clutch shaft 28 and cover 35. A 
lubricating oil port 44 is provided in cover 35 so as to be 

55 connected to oil chamber 43. 

[0047] As shown in Fig. 2, for constituting PTO speed 
changing arrangement 31 , gears 45 and 46 are provided 
fixedly on clutch shaft 28, and gears 47 and 48 freely 
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rotatably on output sleeve 30. Gear 45 meshes with gear 
47, and gear 46 with gear 48. A splined ring 49 is fit 
around output sleeve 30 between gears 47 and 48, and 
a shifter collar 50 is not-relatively rotatably provided 
around splined ring 49. The boss portions of gears 47 
and 48 are toothed so as to serve as respective toothed 
portions 47a and 48a. Shifter collar 50 is splined corre- 
spondingly at an inner peripheral surface thereof so as 
to be enabled to mesh with either toothed portion 47a 
or 48a. By selectively sliding shifter collar 50 to fix gear 

47 to output sleeve 30 through toothed portion 47a, out- 
put sleeve 30 gets a first speed ratio (540 rpm). If gear 

48 is fixed to output sleeve 30 through toothed portion 
48a by sliding shifter collar 50, output sleeve 30 gets a 
second speed ratio (1000 rpm). 

[0048] A toothed ring 51 is fixed around output sleeve 
30 in cover 35. A rotary pickup 52 supported by cover 
35 confronts toothed ring 51 so as to detect the rotary 
speed of output sleeve 30, i.e., PTO shaft 32. 
[0049] As shown in Figs. 3 and 4, a fork shaft 53 is 
slidably supported at both ends thereof by supporting 
wall 34 and cover 35. A shift fork 54 engaging with shifter 
collar 50 is attached to shift fork 54 through a pin 55. As 
shown in Fig. 2, a second collar 56 is slidably disposed 
around output sleeve 30 inward of gear 48 in the axial 
direction of output sleeve 30. As shown in Fig. 3 and 4, 
a second fork 57 engaging with collar 56 is supported 
by fork shaft 53. On fork shaft 53, a spacer sleeve 58 is 
interposed between shift fork 54 and fork 57, and a re- 
taining ring 59 is disposed at en end of fork 57, so as to 
make fork 57 slide integrally with fork shaft 53 and shift 
fork 54. Fork 57 is rotatable around the axis of fork shaft 
53. If fork 57 and collar 56 do not coincide with each 
other in phase during their aseemblying, only a require- 
ment for fitting fork 57 to collar 56 is to rotate fork 57 
considerably. 

[0050] A speed control shaft 60 rotated by manipula- 
tion of a speed changing device such as a lever or a 
pedal (not shown) is disposed so as to penetrate a side 
wall of rear housing 3. A control arm 61 fixed onto an 
inner end of shaft 60 so as to engage with shift fork 54. 
Shaft 60 and arm 61 are provided with a first speed po- 
sition I and a second speed position II, as shown in Fig. 
4, so as to set shifter collar 50 to its respective first and 
second positions. 

[0051] Figs. 2 and 5 show that PTO shaft 32 is insert- 
ed into output sleeve 30 so as to make splined end 32a 
having the small number of teeth (six teeth) project out- 
ward. Fig. 6 shows that PTO shaft 32 is inserted into 
output sleeve 30 so as to make splined end 32b having 
the large number of teeth (twenty one teeth) project out- 
ward. In any of the two cases, a retaining ring 62 is fitted 
into an annular retaining ring groove 30c formed on the 
inner peripheral surface of output sleeve 30 at the outer 
end of splined portion 30a so as to abut against the outer 
end of splined hub 32c, thereby preventing PTO shaft 
32 from escaping. 

[0052] An actuator is so constructed as follows so as 



to set PTO speed changing arrangement 31 into a first 
speed mode (540 rpm) in the case of Figs. 2 and 5, and 
into a second speed mode (1 000 rpm) in the case of Fig. 
6. As shown in Figs. 2, 5 and 6, a sleeve 63 is fixedly 

s fitted onto the inner end of output sleeve 30 through a 
pin 64. A sensor 65 is formed at one end portion thereof 
toward PTO shaft 32 with a diametrically small portion 
65b, at the other end portion thereof with a diametrically 
large portion 65c, and at an intermediate portion thereof 

w between portions 65b and 65c with a cam surface 65a 
which is slant in the axial direction of sensor 65. Sensor 

65 is inserted into sleeve 63 so that diametrically small 
and large portions 65b and 65c slidably fit sleeve 63. 
[0053] A plurality of pins 66, e.g., two pins 66 are dis- 

15 posed radially with respect to output sleeve 30, sleeve 
63 and sensor 65. Pins 66 slidably penetrate output 
sleeve 30 and sleeve 63 through holes 30b and 63a, 
which are formed in output sleeve 30 and sleeve 63 re- 
spectively, so as to abut against cam su rf ace 65a of sen- 

20 sor 65 and the inner peripheral surface of collar 56. The 
inner peripheral edge of base end of collar 56 is re- 
cessed so as to serve as a recess 56a, into which pins 

66 projecting out of output sleeve 30 are inserted so as 
to restrain the sliding of collar 56. 

25 [0054] A hole 67 is bored into PTO shaft 32 from an 
end surface of splined end 32a having the fewer theeth. 
When splined end 32a is inserted into output sleeve 30, 
as shown in Fig. 6, diametrically small portion 65b of 
sensor 65 is fitted into hole 67. 

30 [0055] Due to adequately setting the length of PTO 
shaft 32, when splined end 32b having many teeth is 
inserted into output sleeve 30 as shown in Figs. 2 and 

5, the inner end of PTO shaft 32 pushes the end of dia- 
metrically small portion 65b of sensor 65 so that a dia- 

35 metrically larger portion of cam surface 65a pushes pins 
66 so as to make pins 66 project outward from output 
sleeve 30. Also, when splined end 32a having fewer 
teeth is inserted into output sleeve 30 as shown in Fig. 

6, diametrically small portion 65b of sensor 65 is insert- 
40 ed into hole 67 at the end of PTO, shaft 32 so that a di- 
ametrically smaller portion of cam surface 65a abuts 
against pins 66 so as to make pins 66 fall into output 
sleeve 30. 

[0056] In the case of Figs. 2 and 5, pins 66 are insert- 
45 ed into recess 56a of collar 56 so as to prevent collar 56 
from sliding from the shown position, thereby preventing 
fork 57 and shift fork 54 shown in Figs. 3 and 4, which 
are integrated in sliding, from sliding. Thus, shifter collar 
50 is held at the first speed position shown in Figs. 2 
so and 5. 

[0057] In the case of Fig. 6, collar 56 is allowed to free- 
ly slide on output sleeve 30 because pins 66 fall in output 
sleeve 30. Accordingly, shift fork 54 and fork 57 can be 
operated for shifting so as to move shifter collar 50 from 
55 the second speed position shown in Fig. 6 to the first 
speed position shown in Figs. 2 and 5. 
[0058] In detail, if PTO shaft 32, which has been in the 
state of Fig. 6, is going to be reversed between its front 
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and rear ends so as to be oriented into the state of Fig. 
5 and inserted into output sleeve 30, the unshown speed 
changing device is manipulated so as to slide shifter col- 
lar 50 and collar 56 to the position of Fig. 5, as shown 
in Fig. 7, and then, PTO shaft 32 is reversed. At this 
time, as shown in Fig. 5, sensor 65 is pushed by the end 
surface of PTO shaft 32 so that pins 66 project outward 
from output sleeve 30 and enter recess 56a of collar 56. 
Thus, collar 56 and shifter collar 50 are located at the 
first speed position as mentioned above. 
[0059] On the other hand, if PTO shaft 32, which has 
been in the state of Fig. 5, is going to be reversed so as 
to be oriented into the state of Fig. 6 and inserted into 
output sleeve 30, PTO shaft 32 is inserted into output 
sleeve 30 in such a state as shown in Fig. 8 that diamet- 
rically small portion 65b of sensor 65 confronts hole 67 
of PTO shaft 32 while being allowed to be easily inserted 
into hole 67. Then, by manipulating the speed changing 
device, shifter collar 50 and collar 56 slide to their sec- 
ond speed position shown in Fig. 6 while collars 50 and 
56 are pushing pins 66 into output sleeve 30 and moving 
sensor 65 rightward (in Fig. 6). 
[0060] As shown in Fig. 9, if splined end 32b having 
the many teeth is inserted into output sleeve 30 while 
shifter collar 50 and collar 56 being positioned so as to 
make high speed gear 48 engage with output sleeve 30, 
the end surface of PTO shaft 32 comes to abut against 
diametrically small portion 65b of sensor 65 so that 
splined end 32b is prevented from being inserted into 
output sleeve 30 to the proper depth. Simultaneously, 
groove 30c on the inner peripheral surface of output 
sleeve 30 confronts splined hub 32c of PTO shaft 32 so 
as to prevent retaining ring 62 from being fitted into 
groove 30c for retaining PTO shaft 32 in output sleeve 
30. In short, unless shifter collar 50 and collar 56 which 
have been located so as to make high speed gear 48 
engage with output sleeve 30 are moved so as to make 
low speed gear 47 engage with output sleeve 30, 
splined end 32b having the many teeth is prevented 
from being inserted into output sleeve 30 to the proper 
depth, thereby ensuring safety. 
[0061 ] In addition, as shown in Figs. 1 2 and 1 3, a com- 
pressed spring 68 may be disposed between sensor 65 
and pin 64 so as to bias sensor 65 rightward (in Figs. 
12 and 13). Due to this arrangement, if PTO shaft 32 is 
reversed from the state of Fig. 1 2 to the state of Fig. 1 3 
and inserted into output sleeve 30, sensor 65 is quickly 
set into the position of Fig. 1 3. Then, collar 56 and shifter 
collar 50 are allowed to be moved to the second speed 
position by manipulation of the speed changing device. 
[0062] Description will be given of other parts in the 
transmission of the tractor. As shown in Fig. 3, in clutch 
housing 37 of PTO clutch 29 is disposed a brake 70, 
which quickly stops an inertial rotation of the followers 
of PTO clutch 29 so as to prevent the rotation of the fric- 
tion elements when PTO clutch 29 is disengaged. For 
constituting brake 70, a brake supporting shaft 71 is sup- 
ported at both ends thereof by supporting wall 34 and 



cover 35 and rotatably supports a brake shoe 72. A 
spring 73 is wounded around shaft 71 and engages at 
both ends thereof with shoe 72 and supporting wall 34 
so as to bias brake shoe 72 apart from the outer periph- 

5 eral surface of clutch housing 37. A hydraulic cylinder 
75 is attached to a side wall of rear housing 3. Hydraulic 
cylinder 75 includes a piston 74 abutting against a free 
end portion of brake shoe 72. Brake 70 is applied by 
hydraulically actuating hydraulic cylinder 75 so that pis- 

10 ton 74 advances to press brake shoe 72 againstthe out- 
er peripheral surface of clutch housing 37. 
[0063] As shown in Fig. 4, fork shaft 53 is provided 
thereon with a shift lock assembly 76 which prevents 
fork shaft 53 from sliding when PTO clutch 29 is en- 

15 gaged. For constituting shift lock assembly 76, on fork 
shaft 53 are formed two annular grooves 77I and 77II, 
and in cover 35 are disposed a rod 79, a spring 80 
wound around rod 79, and a ball 78 biased by spring 80 
so as to be selectively fitted into one of grooves 77I and 

20 77II. Apiston 81 is disposed in a hole formed within cov- 
er 35 so as to receive a base end of spring 80. A lid 82 
closes an open end of the hole in which piston 81 is dis- 
posed so that the hole serves as an oil chamber 83. 
[0064] When PTO clutch 29 is engaged, in oil cham- 

25 ber83 arises hydraulic pressure so that piston 81 moves 
toward ball 78 till rod 79 comes to be fixedly sandwiched 
between piston 81 and ball 78, whereby ball 78 is en- 
gaged into either groove 77I or 77II so as to prevent fork 
shaft 53 from sliding. Thus, fork shaft 53 is held at either 

30 the first or second speed position, and PTO speed 
changing arrangement 31 is locked. When hydraulic 
pressure does not arise in oil chamber 83 by disengag- 
ing PTO clutch 29, ball 78 and spring 80 restrain fork 
shaft 53 but allow it to slide. Thus, at this time, ball 78 

35 and spring 80 serve as a detent assembly. 

[0065] As shown in Fig. 10, in cover 35 is vertically 
disposed an electromagnetic switching valve 84 for PTO 
clutch 29. Also, as shown in Figs. 2 and 3, in a rear pro- 
jecting portion of cover 35 is laterally horizontally dis- 

40 posed a modulate relief valve 85 which gradually in- 
creases hydraulic oil pressure for PTO clutch 29 from 
the time when switching valve 84 is switched from its 
neutral state to its actuating state. Switching valve 84 is 
provided with a pump port 86P, a clutch port 86C, a 

45 brake port 86B and a tank port 86T which is open into 
cover 35. When switching valve 84 is located at the neu- 
tral position shown in Fig. 1 0, pump port 86P communi- 
cates with brake port 86B, and clutch port 86C with tank 
port 86T. When a solenoid 84a is energized so as to lift 

so up switching valve 84 to the actuating position, pump 
port 86P communicates with clutch port 86C, and brake 
port 86B with tank port 86T. As usual, modulate relief 
valve 85 comprises a valve member 85a, a piston 85b, 
and a spring 85c for setting hydraulic pressure inter- 

55 posed between valve member 85a and piston 85b. 
[0066] As shown in Figs. 3 and 1 0, clutch port 86C of 
switching valve 84 communicates with oil chamber 41 
at the end of clutch shaft 28 through a lateral oil path 87 
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within cover 35. Clutch port 86C also communicates 
with modulate relief valve 85 ai: the lateral outsides of 
valve member 85a and piston 85b through oil path 87 
and oil paths 89 and 88 disposed in the fro-and-aft di- 
rection, respectively. Brake port 86B communicates with 5 
hydraulic cylinder 75 for actuating brake 70 through an 
oil path 90 within cover 35 and an oil path 91 within the 
side wall of rear housing 3. Furthermore, a relief port 92 
of modulate relief valve 85 is formed within cover 35 so 
as to be open into rear cover 3. 
[0067] For constituting high/low speed changing ar- 
rangement 13 shown in Fig. 1 , a high speed gear train 
93 and a low speed gear train 94 are interposed be- 
tween driving shaft 9 and driven sleeve 1 2. A high speed 
hydraulic clutch 95 and a low speed hydraulic clutch 96 
are disposed on driving shaft 9 so as to selectively make 
one of two gears of respective gear trains 93 and 94 
freely rotatably provided on driving shaft 9 engage with 
driving shaft 9, thereby switching the rotary speed of 
driven sleeve 12 between high and low. 
[0068] As disclosed in Japanese Laid Open Gazette 
No. 2000-352446, however not shown in the present 
drawings, low speed hydraulic clutch 96 is a spring load 
clutch, which is engaged by a spring and disengaged by 
hydraulic pressure. For speed changing operation, 
through a single oil passage within driving shaft 9, hy- 
draulic oil is fed into one of hydraulic clutches 95 and 96 
and drained from the other simultaneously. 
[0069] For constituting main speed changing arrange- 
ment 1 6 shown in Fig. 1 , four speed gear trains are in- 
terposed between driving sleeve 1 4 and driven shaft 1 5. 
One of the speed gear trains includes an intermediate 
idler gear 97. Thus, main speed changing arrangement 
16 provides three forward traveling speed stages and 
one backward traveling speed stage. The four gear 
trains are provided with four respective gears freely ro- 
tatably disposed on driving sleeve 1 4. A pair of double- 
actuating synchromesh clutches 98 and 99 are provided 
on driving sleeve 14 so as to selectively make one of 
the four gears on driving sleeve 14 engage with driving 
sleeve 14. 

[0070] As shown in Fig. I , counter sleeve 1 7 of sub 
speed changing arrangement 1 9 is connected to driven 
shaft 15 of main speed changing arrangement 15 
through a deceleration gear train 1 00. A speed gear 1 02 
driven by one of speed gears disposed on counter 
sleeve 1 7 through a deceleration gear assembly 1 01 is 
disposed out of counter sleeve 1 7. A shift gear 1 03 and 
a double-actuating clutch 104 are selectively slidably 
provided on propeller shaft 18 so as to constitute sub 
speed changing arrangement 1 9 providing four speed 
stages. 

[0071] Referring to Fig. 11 showing double-actuating 
synchromesh clutch 98 (also representing other clutch 
99), clutch 98 is interposed on driving sleeve 14 be- 
tween gears 106 and 107 freely rotatably disposed on 
driving sleeve 14. As usual, for constituting clutch 98, a 
splined hub 108 is fixed onto driving sleeve 14 through 



splines between gears 106 and 107, and a sleeve 110 
is axially slidably fitted around hub 108 through splines 
so as to be slid by a shifter 1 09. A pair of synchro-cones 

111, each of which has a toothed portion 1 1 1 a and a con- 
ic friction surface 111b, is connected to respective gears 
106 and 107 through splines. A pair of synchronizer 
rings 112 having respective conic friction surfaces 112b 
are disposed so that each of conic friction surfaces 1 1 2b 
face each friction surface 111b. Hub 108 is notched on 
an outer periphery thereof. A strut 113 having a convex 
11 3a is axially slidably disposed in the notch of hub 1 08. 
Strut 113 is biased by a spring 114 supported by hub 
108 so that convex 113a is pressed into a recess 110a 
formed on the inner peripheral surface of sleeve 110 
when sleeve 1 1 0 is located at its neutral position forsep- 
arating both gears 106 and 107 from driving sleeve 14. 
[0072] Particularly, a pair of intermediate cones 115 
and a pair of intermediate cones 116 are disposed so 
that each intermediate cone 115 and each intermediate 
cone 1 1 6 are sandwiched between mutually facing con- 
ic friction surfaces 111b of each synchro-cone 111 and 
conic friction surface 112b of each synchronizer ring 

112. Each of intermediate cones 115 is sandwiched be- 
tween synchronized ring 112 and intermediate cone 

116. Projections 115a of respective intermediate cones 
115 are inserted into holes 111c of respective synchro- 
cones 111 so as to make intermediate cones 115 rotat- 
able integrally with synchro-cones 111 around the axis 
of driving sleeve 14. Projections 116a of intermediate 
cones 116 are inserted into holes 108a of hub 108 so 
as to make intermediate cones 116 rotatable integrally 
with hub 1 08 and driving sleeve 1 4. As an ordinary syn- 
chromesh clutch, either gear 106 or 107 is connected to 
driving sleeve 1 4 by sliding sleeve 1 1 0 rightward or left- 
ward (in Fig. 11). However, the synchromeshing capac- 
ity of clutch 98 having intermediate cones 1 1 5 and 1 1 6 
interposed between conic friction surfaces 111b and 
112b is greatly enhanced in comparison with the ordi- 
nary synchromesh clutch having none of such interme- 
diate cones. A reverting member 117 made of elastic 
material such as rubber is stuck to an inner surface of 
each hole 111c of synchro-cone 111. Reverting member 

117, which is compressed during synchromeshing op- 
eration of clutch 98, reverts after completion of the syn- 
chromeshing so as to release intermediate cone 115 
from frictional meshing. 

[0073] A second embodiment of power take-off as- 
sembly shown in Figs. 14 to 17 is almost similar to the 
above embodiment. As shown in Figs. 14 to 1 6, the dif- 
ferent point thereof from the above embodiment is that 
a collar 150 corresponding to shifter collar 50 is fitted 
around output sleeve 30 through splines and no mem- 
ber corresponding to collar 56 is provided. 
[0074] Gears 47 and 48 are freely rotatably provided 
around output sleeve 30 so as to constitute PTO speed 
changing arrangement 31 . A boss of gear 47 is greatly 
extended along output sleeve 30 toward collar 150. An 
outer periphery of utmost end of the extended boss of 
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gear 47 serves as a toothed portion 47a which is ena- 
bled to mesh with a toothed portion 150a formed on an 
inner peripheral surface of collar 150. Gear 48 is freely 
rotatably disposed around the boss of gear 47 through 
a couple of ball bearings 1 51 . A boss of gear 48 projects 
from bearing 151 toward collar 1 50 so as to be formed 
at an inner periphery of utmost end thereof with a 
toothed portion 48a, which is enabled to mesh with a 
toothed portion 1 50b formed on an outer peripheral sur- 
face of collar 150. Namely, toothed portions 150a and 
1 50b, one of which is selected to engage either gear 47 
or 48 with output sleeve 30, is formed at the inner and 
outer peripheral surfaces of collar 150, respectively, 
thereby reducing the sliding range of collar 150. 
[0075] As shown in Figs. 14 to 17, a diametric slot 1 52 
is bored through output sleeve 30 and expanded to 
some degree in the axial direction of output sleeve 30. 
An elastic pin 1 53 is passed through slot 1 52 and fixedly 
engaged at both ends thereof into respective holes of 
collar 150. A pin 154 disposed axially of output sleeve 
30 is supported by output sleeve 30 so as to project into 
slot 152 and abut against elastic pin 153. Oppositely to 
pin 154 with respect to elastic pin 153, a spring receiver 

1 55 is disposed toward elastic pin 1 53, a spring receiver 

1 56 is fixedly disposed at the inner end of output sleeve 
30, and a compressed spring 1 57 is interposed between 
spring receivers 155 and 156. In this way, spring 157 
biases elastic pin 153 and pin 154 together rightward (in 
Figs. 14 to 16) so that pin 154 and spring receiver 155 
constantly abut against elastic pin 153. Similarly to the 
above embodiment, splined end 32a of PTO shaft 32 
having the small number of teeth is bored by hole 67, 
which corresponds to pin 154 in this embodiment. 
[0076] Slot 152 is so designed in the length thereof 
along output sleeve 30 that, when spilned end 32b of 
PTO shaft 32 having the many teeth is inserted into out- 
put sleeve 30 as shown in Fig. 15, elastic pin 153 abuts 
against a left edge of slot 152 (in Figs. 14 to 16), and 
that, when splined end 32a of PTO shaft 32 having the 
small number of teeth is inserted into output sleeve 30 
as shown in Fig. 1 6, elastic pin 1 53 abuts against a right 
edge of slot 152 (in Figs. 14 to 16). In the state of Fig. 
1 5, pin 1 54 is inserted into hole 67 of PTO shaft 32, and 
toothed portion 150a of collar 150 comes to mesh with 
toothed portion 47a of gear 47 so as to engage gear 47 
with output sleeve 30, thereby put PTO speed changing 
arrangement 31 into the first speed mode. In the state 
of Fig. 16, toothed portion 150b of collar 150 comes to 
mesh with toothed portion 48a of gear 48 so as to en- 
gage gear 48 with output sleeve 30, thereby put PTO 
speed changing arrangement 31 into the second speed 
mode. In this way, an actuator 159 is constituted so as 
to obtain the adequate sliding of collar 150. 

[0077] Consequently, according to the second em- 
bodiment shown in Figs. 1 4 to 1 7, only depending upon 
reversing PTO shaft 32 and inserting it into output 
sleeve 30, PTO shaft 32 is prepared for a low speed 
rotation (540 rpm) if splined end 32a having the fewer 



teeth projects outward from the tractor, or PTO shaft 32 
shaft is prepared for a high speed rotation (1 000 rpm) if 
splined end 32b having the more teeth projects outward 
from the tractor. 
s [0078] Incidentally, collar 1 50 is formed with a fork fit- 
ting groove 150c so that, if there is no elastic pin 153 or 
the like, a fork may be fitted into groove 150c so as to 
slide collar 150. 

[0079] Although the present invention has been de- 
10 scribed in its preferred form with a certain degree of par- 
ticularity, it is understood that the present disclosure of 
the preferred form has been changed in the details of 
construction and the combination and arrangement of 
parts may be resorted to without departing from the spirit 
« and the scope of the invention as hereinafter claimed. 



20 1. A power take-off assembly of a working vehicle, 
comprising: 

an output sleeve (30) disposed longitudinally of 
the vehicle in an end portion of the vehicle; 

25 a low speed gear (47) freely rotatably provided 

around said output sleeve; 
a high speed gear (48) freely rotatably provided 
around said output sleeve, said high speed 
gear being greater in rotary speed than said low 

3D speed gear; 

a shifter collar (50) disposed around said output 
sleeve between said high and low speed gears 
so as to selectively engage one of said high and 
low speed gears with said output sleeve; and 

35 a PTO shaft (32) having two opposite splined 

ends (32a and 32b), the numbers of teeth of 
said splined ends being different from each oth- 
er, wherein said PTO shaft is selectively revers- 
ibly inserted at one of said splined ends thereof 

40 into said output sleeve, not-relatively rotatably 

connected to said output sleeve, and extended 
at the other splined end thereof outward from 
said end portion of the vehicle, 

45 characterized by: 

a second collar (56) disposed around an inner 
end portion of said output sleeve, said second 
collar connected to said shifter collar so as to 
50 slide integrally with said shifter collar on said 

output sleeve; and 

an actuator (65, 66) for restraining the sliding 
of said second collar on said output sleeve, 
wherein said actuator is actuated by an end sur- 
55 face of said PTO shaft so as to hold said second 

collar at a position where said low speed gear 
engages with said output sleeve when one said 
splined end that is greater in number of teeth 
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than the other splined end is inserted into said 
output sleeve. 

2. A power take-off assembly according to claim 1 , 
wherein said actuator comprises: 

a sensor (65) slidably disposed in said inner 

end of said output sleeve; 

a cam surface (65a) formed on said sensor so 

as to be slant in an axial direction of said output 

sleeve; 

a pin (66) disposed radially of said output 
sleeve; 

a hole (30b) formed in said output sleeve; and 
a recess (56a) formed in an inner peripheral 
surface of said second collar, wherein said pin 
is passed through said hole while said pin abut- 
ting against said cam surface so as to selec- 
tively project from said output sleeve into said 
recess. 

3. A power take-off assembly according to claim 1, fur- 
ther comprising: 

a slidably supported fork shaft (53); 
a shift fork (54) fixed to said fork shaft so as to 
slide said shifter collar; and 
a second fork (57) engaging with said second 
collar, said second fork being not-relatively sli- 
dably but relatively rotatably provided on said 
fork shaft. 

4. A power take-off assembly of a working vehicle, 
comprising: 

an output sleeve (30) disposed longitudinally of 
the vehicle in an end portion of the vehicle; 
a low speed gear (47) freely rotatably provided 
around said output sleeve; 
a high speed gear (48) freely rotatably provided 
around said output sleeve, said high speed 
gear being greater in rotary speed than said low 
speed gear; 

a shifter collar (50) disposed around said output 
sleeve between said high and low speed gears 
so as to selectively engage one of said high and 
low speed gears with said output sleeve; and 
a PTO shaft (32) having two opposite splined 
ends (32a and 32b), the numbers of teeth of 
said splined ends being differentf rom each oth- 
er, wherein said PTO shaft is selectively revers- 
ibly inserted at one of said splined ends thereof 
into said output sleeve, not-relatively rotatably 
connected to said output sleeve, and extended 
at the other splined end thereof outward from 
said end portion of the vehicle, 

characterized by: 



a second collar (56) disposed around an inner 
end portion of said output sleeve, said second 
collar connected to said shifter collar so as to 
slide integrally with said shifter collar on said 

s output sleeve; and 

an actuator (65, 66) for restraining the sliding 
of said second collar, wherein said actuator pre- 
vents one said splined end that is greater in 
n umber of teeth than the other splined end from 

io being inserted into said output sleeve over a 

predetermined depth when said high speed 
gear engages with said output sleeve. 

5. A power take-off assembly according to claim 4, 
15 wherein said actuator comprises: 

a sensor (65) slidably disposed in said inner 
end of said output shaft; 
a cam surface (65a) formed on said sensor so 
20 as to be slant in an axial direction of said output 

shaft; 

a pin (66) disposed radially of said output shaft; 
a hole (30b) formed in said output shaft; and 
a recess (56a) formed in an inner peripheral 
25 surface of said second collar, wherein said pin 

is passed through said hole while said pin abut- 
ting against said cam surface so as to selec- 
tively project from said output sleeve into said 
recess. 

30 

6. A power take-off assembly according to claim 4, fur- 
ther comprising: 

a slidably supported fork shaft (53); 

35 a shift fork (54) fixed to said fork shaft so as to 

slide said shifter collar; and 
a second fork (57) engaging with said second 
collar, said second fork being not-relatively sli- 
dably but relatively rotatably provided on said 

40 fork shaft. 

7. A power take-off assembly of a working vehicle, 
comprising: 

45 an output sleeve (30) disposed longitudinally of 

the vehicle in an end portion of the vehicle; 

a low speed gear (47) freely rotatably provided 

around said output sleeve; 

a high speed gear (48) freely rotatably provided 
so around said output sleeve, said high speed 

gear being greater in rotary speed than said low 

speed gear; and 

a PTO shaft (32) having two opposite splined 
ends (32a and 32b), the numbers of teeth of 
55 said splined ends being differentfrom each oth- 

er, wherein said PTO shaft is selectively revers- 
ibly inserted at one of said splined ends thereof 
into said output sleeve, not-relatively rotatably 
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connected to said output sleeve, and extended 
at the other splined end thereof outward from 
said end portion of the vehicle, 

characterized by: 5 

a collar (150) not-relatively rotatably but slida- 
bly disposed around an inner end portion of 
said output sleeve so as to selectively engage 
one of said high and low speed gears with said 10 
output sleeve; 

an actuator (159) for sliding said collar on said 
output sleeve, wherein said actuator slides said 
collar to one position where said low speed 
gear engages with said output sleeve when one « 
said splined end having more teeth in number 
is inserted into said output sleeve, and wherein 
said actuator slides said collar to another posi- 
tion where said high speed gear engages with 
said output sleeve when the other splined end 20 
having less teeth in number is inserted into said 
output sleeve; and 

a first pin (154) disposed in said output sleeve 
so as to constitute said actuator, wherein the 
position of said first pin in an axial direction of 25 
said output sleeve is changed correspondingly 
to the insertion state of said PTO shaft into said 
output sleeve. 

8. A power take-off assembly according to claim 7, 30 
comprising: 

a slot (152) formed in said output sleeve so as 
to have some length in the axial direction of said 
output sleeve; 35 
a second pin (1 53) disposed radially of said out- 
put sleeve, engaging with said first pin, and 
passing through said slot; 
a spring (1 57) biasing said first pin toward said 
PTO shaft, wherein said spring and an end sur- 40 
face of said PTO shaft move said first pin so as 
to selectively locate said second pin at either 
one and of said slot orthe other end of said slot. 

9. A powertake-off assembly according to claim 7, one 45 
(47) of said high and low speed gears being dis- 
posed further outward than the other so as to serve 

as an outer gear, and the other (48) serving as an 
inner gear, further comprising: 

50 

a boss portion of said outer gear extended 
along said output sleeve toward said collar; 
a toothed portion (47a) formed on the outer pe- 
ripheral surface of said extended boss portion; 
a toothed portion (150a) formed on the inner ss 
peripheral surface of said collar so as to be en- 
abled to mesh with said toothed portion of said 
outer gear; 



a bearing (151) interposed between said inner 
gear and said boss portion of said outer gear 
so as to freely rotatably dispose said inner gear 
around said boss portion of said outer gear, 
wherein said inner gear has a projecting portion 
which projects from said bearing along said out- 
put sleeve toward said collar; 
a toothed portion (48a) formed on the inner pe- 
ripheral surface of said projecting portion of 
said inner gear; and 

a toothed portion (150b) formed on the outer 
peripheral surface of said collar so as to be en- 
abled to mesh with said toothed portion of said 
inner gear. 
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